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INTRODUCTION. 


The breeding of oats was begun by the Bureau of Plant Industry 
in 1902. In that year Mr. Jesse B. Norton, then of the Plant-Breeding 
Laboratory, grew a collection of varieties at the Arlington Experi- 
mental Farm, near Washington, D. C., and made a large number of 
crosses. T’he resulting seed was planted in the spring of 1903 at 
Willey, Ill. The following year the work was transferred to the 
vicinity of Bloomington, IIl., where it was conducted from 1904 to 
1908.3 Field-plat tests of a number of commercial varieties were 
also made at Willey in 1903 and during the earlier years of the work 
near Bloomington. The experiments were confined to nursery tests 
in 1907 and 1908. Pure-line selections were made from these plats 
of commercial varieties, and material for crossing was also taken 
from them. ‘The first selections were made from the hybrids in 1904, 
and reselections were made from time to time as further breaking up 
was apparent. All these selections were first grown in head rows, 
and those which appeared to be most desirable were grown in suc- 
ceeding years in nursery rows of uniform length for comparative 
tests. 

In 1907 considerable numbers of the selections were sent to the 
Kentucky, Iowa, and Cornell University (New York) agricultural 


1 This bulletin is intended for the use of farmers, agronomists, and cereal breeders, to whom the ¢com- 
parative data on selections from hybrids and commercial varieties should be of interest. It is adapted 
to the northern part of the United States as far west as the Missouri River. 

2The work in cooperation with the Iowa Agricultural Experiment Station has been under the direct 
chargeof Mr. L.C. Burnett, while that incooperation with the Cornell University Agricultural Experiment 
Station has been under the direction of Dr. H. H. Love. The results of the work at these stations have 
been prepared for publication by Messrs. Burnett and Love, respectively. The remainder of the bulletin 
has been prepared by Mr. C. W. Warburton. 

3 Mr. Norton and the writer desire to acknowledge their indebtedness to Messrs. Deane N. and J. F. Funk 
for facilities furnished and for their hearty cooperation in the work near Bloomington, 
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experiment stations for testing. In that year, on the resignation of 
Mr. Norton from the United States Department of Agriculture to 
accept a position in Cornell University, the writer was placed in 
charge of the oat-breeding experiments in connection with his other 
work with oats in the Office of Cereal Investigations. In 1909, the 
work in Illinois having been discontinued, the Jowa station was 
made the headquarters for the testing of the oat selections. Since 
that time the more extensive tests have been made at the Iowa and 
Cornell University experiment stations, while smaller numbers of 
the selections have been tested at several of the other State stations, 
as detailed in the pages which follow. 

It is the purpose of this bulletin to present the results of these 
preliminary tests, as indicative of the varieties and varietal combina- 
tions which are most likely to prove of value in the various sections 
where the tests have been conducted. 


PARENTAGE OF THE SELECTIONS. 


Three lots of hybrids were made by Mr. Norton, the first at the 
Arlington Experimental Farm in 1902, the second on the Funk 
brothers’ farms at McLean, Ill., in 1905, and the third at the latter 
place in 1906. The hybrids resulting from the first lot of crosses have 
been quite widely tested. Those of the second and third lots have 
been grown only at the Iowa station and have not yet been tested 
long enough to report results. A considerable number of combina- 
tions were made in each of the years, but only those which are rep- 
resented in the nursery tests reported in this bulletin are given here. 


HYBRIDS. 


Of the 52 varietal crosses made in 1902 only 19 are represented in 
the records after 1906, the others either having failed or having been 
discarded because of evident inferiority. The varietal combinations 
which are still represented in the nursery tests, with the series num- 
bers by which they are designated, are as follows: 


3. Golden Giant X Asia Minor Rust- { 34. Burt & Sixty-Day. 


proof. 38. Burt < Clydesdale. 
8. Danish Island x Asia Minor Rust- | 41. Asia Minor Rustproof x Clydesdale. 

proof. 42. Asia Minor Rustproof X Clydesdale. 

25. European Hull-less X Garton Tartar | 44. Asia Minor Rustproof x Garton Tartar 
King. King. 

27. Garton Tartar King Clydesdale. | 45. Asia Minor Rustproof « Silvermine. 

28. Silvermine < Danish Island. 48. North Finnish Black < Burt. 

30. Burt & Clydesdale. 49. Sixty-Day Clydesdale. 

31. Burt X Red Rustproof. 50. Sixty-Day x Probsteier. 

32. Burt & Early Champion. 51. Sixty-Day European Hull-less. 


33. Burt X Burt. 
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COMMERCIAL VARIETIES. 


In 1904 pure strains from commercial varieties were started from 
heads selected from the field plats grown that year in cooperation 
with the Funk Bros. Seed Co., at Shirley, Ill. The series numbers of 
these pure-line selections are as follows: 


62. Sixty-Day. 125. Silvermine (Great American). 
63. Burt. 131. Pringle Progress. 

115. Red Rustproof. 132. Sixty-Day. 

117. Early Champion (Alaska). 137. Early Champion. 

118. Silvermine (Musselshell). 138. Early Champion. 

119. Probsteier. 142. Goldmine. 

120. Silvermine (Great Dakota). 165. Sixty-Day. 

123. Welcome. 5938. Sixty-Day. 


124. Silvermine. 
THE SYSTEM OF NUMBERING. 


As shown in the preceding paragraphs, each combination of varieties 
which was made was given a series number. Thus, all hybrids in 
which Sixty-Day, S. P. I. No. 5938, was the female parent and Clydes- 
dale, P. B. No. 8, was the male parent were of series 49. Each | 
combination of individuals was designated by a letter, as a, b, ¢, etc. 
For instance, if crosses were made on three plants of Sixty-Day oats, 
using the same or different plants of Clydesdale as the male parents, 
these individual combinations were numbered 49a, 49b, and 49c. 
Each plant produced in the F, generation was numbered consecutively 
for each combination of individuals, as 49al, 49a2, 49a3, 49b1, etc. 
This number is always written as a unit. As individual plant selec- 
tions were made, these were given serial numbers, this number being 
separated from the hybrid plant number by a dash. As subsequent 
selections were made, these were also numbered serially. Thus, 
49a2-20-7 is pure-line selection No. 7 from pure-line selection No. 20 
from plant No. 2 of the hybrid combination No. 49a, Sixty-Day x 
Clydesdale. If a reselection was made after a lapse of one or more 
years without selection, this lapse is indicated by xx, as 49a2—20- 
xx-7. Ifa bulkselection was made, the selection number is written 
in Roman instead of in Arabic, as 51a1—15-I. 

The selections from commercial varieties were numbered in the 
same manner as those from the hybrids. Each stock was given a 
series number, but the numbers of pure-line selections from commer- 

- cial varieties do not contain a letter followed by a numeral, as is the 
case in all hybrid numbers. Each individual selection bears the 
series number followed by a serial number within the series and 
separated from it by a dash, as 125-17. Bulk selections, as in the 
hybrids, are indicated by Roman numerals. Thus, 62-1181 
the progeny of plant No. 1, selected from the progeny of plant No. 18, 
which in turn was selected from Bulk Selection II from the original 


~ 
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Sixty-Day stock. By this system of numbering, the common par- 
entage of strains is shown at a glance. 


MAKING THE SELECTIONS. 


In both the hybrids and commercial varieties selections of indi- 
vidual heads were made, the selections being based on size of head, 
vigor of plant, size and color of grain, and other characters, as de- 
sired. The seed from each head was planted in a head row, usually 
a row 5 feet long. These rows were then numbered serially, to 
indicate their location in the nursery, while the selection number 
indicated the parentage of the selection. Only those rows which 
appeared to be of value were harvested. Usually not more than 
10 per cent of the head selections which are made are retained after 
the first year’s test in head rows. No doubt some valuable strains 
are lost in this way, but the success of work of this kind depends 
very largely on the judgment of the breeder. Where space and 
funds are more or less limited it appears to be better to make a large 
number of head or plant selections, cull these carefully in the head 
rows, and put only those that appear to be best in the comparative- 
yield test, going back to the original stock or drawing on new sources 
for additional material for head rows as opportunity offers rather 
than to select a comparatively small number of individuals and 
retain all these in the test for several years. It is only by handling 
large numbers of individuals and by culling very carefully that one 
can hope to gain the desired ends in cereal breeding. 

The strains which were selected from the head rows were tested 
first at McLean, Ill., on the farm of Mr. Deane M. Funk. Later, con- 
siderable numbers of them were tested at the Iowa and Cornell 
University stations, and less inclusive tests were made at a number 
of other experiment stations. The results of these tests are given 
in the following pages. ; 


TESTS AT M’LEAN. 
METHOD OF TESTING. 


The tests at McLean, Ill., were made in rod rows according to a 
method devised by Mr. Norton. Briefly, the strains included in the 
comparative test at McLean were planted in rows 17 feet long and 1 
foot apart, with every twentieth row as a check row. A pure-lne 
selection of Sixty-Day, 62-IJ-19, was used as a check in 1907; a 
selection of this strain, 62-IJ-19-3, was used in 1908. The rows 
were 17 feet long, so that each row occupied 17/43560 or approxi- 
mately 1/2560 of an acre.” As there are 512 ounces in a bushel of 

1 Norton, J. B. Noteson breeding oats. American Breeders’ Association, Report 3, pp. 280-285, 1907, 
The method is described somewhat more in detail by H. J. Webber in Plant-breeding for farmers (New 
York, Cornell Agricultural Experiment Station, Bulletin 251, pp. 318-319, 1908) and by C. W. Warburton 
in Improvement of the oat crop (U. S. Department of Agriculture, Bureau of Plant Industry, Circular 30, 


pp. 6-8, 1909). 
2 The first fraction is equal to 0.00039027 acre, while the second is 0.00039063 acre. 
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oats, a yield of 1 ounce from one of these rows is at the rate of 5 
bushels to the acre. Similarly, the rate of seeding is easily caleu- 
lated; at the rate commonly in use in the corn belt, 2.5 bushels to 
the acre, one-half ounce of seed is required for each row. 


RESULTS OF THE TESTS. 


The tests at McLean in 1907 included 419 selections from hybrids 
and 82 pure-line selections from commercial varieties. In 1908, 378 
hybrids and 69 pure-line selections were grown. Only 177 of the 
selections from hybrids and 51 of those from commercial varieties 
were grown both years. Table I summarizes the tests of these two 
years, the strains being grouped and averaged according to their 
parentage. This table shows the number of strains of each series 
which were grown each year and the number which were included 
in both years’ tests, with the average yields in bushels to the acre. 
TaBLE I.—Average yield per acre of each series of hybrids and commercial varieties of oats 


grown in nursery tests at McLean, Ill., in 1907 and 1908, showing also the number of 
strains of each serves grown. 


Grown in 1907. | Grown in 1908. |Grown both years. 
Seamless NGA sere creas | NOt DAs een erest| iN cate eee 
ber of | ~ . lan ber of | ~ Tac ber of |” va 
strains.| 1 strains.| °°: | strains.) YC 
Bushels. Bushels. Bushels. 

ING BS S6h5 Sosna G5 CO COSC nS aE Ser ae ae eee 5 43.96 3 32. 70 3 38. 00 
INOS Boo Gopaddose ShScs DOC eRe aCe See aerate 21 49.47 18 40.77 10 48. 62 
EN OR eee ae oie ioe See wie wrctncie elclo Light alS~ ait o.afe o/uls oc etnies 2 16:48"). 2S 288 [Pe eee 
IN@5 7b sg60 Sbadn QUOD OS Soe RE eee ae eee 2 26; OO} | tet ciegsleecem ee ceel ane 25 | eee eee 
INI@. Al Sos BéGes GRE OAS se aoe ate tee eee 5 34.47 9 33. 11 2 36.37 
IN@s 23o'o on SHSS Cub Cone ESOC eE Ss Cae ae See a ae a 35. 80 1 31.55 i 33. 67 
ING) DW sees See sede OC dS SETA Se ee 63 44,32 36 36. 04 20 44.65 
INQ. Bs ct cSSS Gee aSOG SOS eee ee eee i) 38. 27 8 40. 09 2 44.58 
IND) Bs6 bo GdGen dR CSS OO DOE Ce Seat GaN aan eee 2 46.32 2 39. 90 2, 43.11 
IN@s 8335's bed cose bSaCe See Aeon ae ee eee 29 48.58 10 43.16 10 47.67 
IN@:Babccc ce sseoqedha Cosa ee aes ae te ae 59 49.82 28 43.08 16 47.74 
INO, SWiss sodasaces Sadek cseeenOdet See aae eee 1 SBE Be eee es Sane see ee MeAradad|occcsaboc 
INO. 88.005 sepa sueeecet ee Re ee eee ae Uf 43.59 + 33. 21 4 38.57 
IN@¢ 44 o's SOE EAE SH GES OSE ISAS ee eet eae ne 3 32. 20 3 BAY eoseaese loca sasaeee 
IN@s Wisoc oo dance eases CBee Sea ee 12 39. 69 3 39. 63 2 41.13 
IN@) tls eS obascsu soo ces eS ae eee 4 37.09 4 33. 46 1 35.77 
IN@545 2.6.6 SoBe ao ete ol eee 5 Bt pe Oe eee ee ae web eo ous 
INCOM See er Pe ee ee SSN lek hee ees 7 37.69 15 46. 08 3 45.12 
INU eats ee areas eS Sc crele winis dials nde ae ices 135 46.14 177 38. 07 71 45.14 
INO: D0 oc cdeececedaodteus Sage E waa Oe Aaa 47 50. 87 42 39. 42 26 46. 82 
IN@> Oly 6 Sb SeeuononoS 660 Sec Be See eam 6 40.10 13 26. 33 4 37.34 
INO, O@5 ede Seo Gabon Bes Se Be eae ee ee eee i6 59. 41 17 44. 23 13 52.90 
INO OS eee ee ee eee ee Se eke tele we 6 56.55 5 48. 43 5 52. 83 
INO, Was Sk GSES ses ee eee 1 AF (OO: |ispaiices x ote lieve Sores ll opeereleteretel lee eee ee 
INO Ick Sb Soscuieeodesded Gesell eee eee eee 4 48.65 3 25.58 3 36.18 
IN(OMpINIS mee te ee Oi ls 3 37.55 1 28.15 1 34.15 
ING: TO See S aso SeNn co Bee ab Sedeee se eee eee 4 38. 32 1 29.55 1 32.27 
INO IND 6 se Se Sees 5 ee ee ae eee 4 tt eee eee EME e Rall ae Cok 
INO: IBBs ces Sse AA ee Se 1|. 42.95 1 32. 25 1 37.60 
IN@, IQS 3 bo Satis dS Se Seabee Seer ae 2 41.70 2 25. 25 2 33.47 
ING, WH gS CS SSeS Se See eee 13 38. 66 8 33. 66 8 39. 72 
WO, UR on Gb baes Aa eae eee Se eee eer 7 49. 20 df 40. 74 5) 47.30 
IN@s IBook ob tobe s Bea eee eae 3 61. 72 8 46.42 3 56. 11 
IN@, IB46s bb aS basen Ce eee eee eee 9 47.19 4 26.50 2 39. 15 
INI@s IBS 6 6.0 Use ee Ee ees 6 49.35 at 26. 42 4 38. 50 
INI@y ADs 5 3.5 3 So Sek oben Gone Boo ee aes 1 51. 25 1 21.50 1 36. 37 
INO) WO. 55 oS ASS Se eee eae eee eee eee 1 56. 40 1 36. 85 1 46.52 
IN@, FOBS so ee 1 46. 30 1 28. 45 1 37.37 
POT ooo ues ote ee OBR abe See SURE Be eeee BRE secsme! eect retracts 5 AVG) 0 |. hoe sl eee eee 
STO et epee WE etree ae RN RE oe SOLS see CU Al Seba eee = 2283 fee 
ASIGIB O45 Sab Led ecE Neue 5 5 SOE See spp ebeeG Saeeprae AGSAD al remtctncere Se HOA sasocee 45. 04 
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THE MOST PROMISING SELECTIONS. 


The highest yielding selections were all from commercial varieties, 
as follows: 62—-II-19-3 from Sixty-Day, 58.27 bushels to the acre; 
63-I-4 from Burt, 57.7 bushels; 62—II-6-3 from Sixty-Day, 57.37 
bushels; 132-3-1 from Sixty-Day, 57.2 bushels; and 62—-IJ-19-1 and 
132-2 from Sixty-Day, 56.57 bushels. Practically all of the 25 
highest yielding strains in these tests were derived from the Sixty- 
Day or Burt or a combination of these two varieties. Of the selec- 
tions grown in both 1907 and 1908, 17 pure lines of Sixty-Day aver- 
aged 52.55 bushels, 15 strains of Burt averaged 49.39 bushels, and 
16 strains of series 34 averaged 47.74 bushels. These yields were 
in excess of those of all other series except series 8, Danish Island x 
Asia Minor Rustproof, 10 strains of which averaged 48.62 bushels. 
The 25 strains which produced the highest average yields for the two 
years are shown in Table II. 


TaBLE I].—Average yield per acre of 25 highest yielding oat selections grown in nursery 
tests at McLean, Ill., in 1907 and 1908. 


Rank. eplechion Parentage. eae Rank. Sele Parentage. pres 
— (eee Ses 
Bushels. Bushels. 
1 | 62-IL-19-3.| Sixty-Day......... 58. 27 15 ASS 2eee a oi yaa ee eee 54. 55 
2 | 63-I-4..... Levi ig he eee ee es Se 57. 70 16 | 30a2-6-15..| Burt Clydesdale 54.35 
3 | 62-II-6-38..| Sixty-Day ......... 57. 37 17 | 62-IT-19...| Sixty-Day......... 53. 95 
4 | 132-3-1....]....- GOES ee eee 57. 20 18 | 49a2-13....| Sixty - Da xX 53. 7. 
5 | 62-I1-19-1.|....-. do.. shee 56. 57 Clydesdale. 
ay bp sae Sees dos eee eee 56. 57 19 | 8a2-6-5....; Danish Island X 53. 25 
7 | 34a1-12-3..| Burt x Sixty-Day. 56. 50 Asia Minor Rust- 
8 | 8a2-6-6....| Danish Island xX 56. 35 proof. : 
Asia Minor Rust- 20 | 50a1-15-5..| Sixty-Day X Prob- 53.15 
proof steier. 
oa Unseen eee eee 56. 05 21 | 62-II-18-1.| Sixty-Day......... 53.12 
10 | 49a1-7..... Sixty - Day X 55. 97 22 | 50a1-20-7..| Sixty-Day x Prob- 53. 10 
Clydesdale. steier. 
za Wie Les Es ae GS ia: a eon 55. 57 23 | 63-I-7....- Burien eee eee 53.00 
12 |-62-I1-17-1.| Sixty-Day......... 55. 37 || 24 | 49a2-18....| Sixty - Day xX 52.95 
13 | 34a1-13-1..| Burt X Sixty-Day. 54. 82 Clydesdale. 
14 | 8a2-6+4... -| Danish Island X 54. 60 25 | 62-II-6-1-1) Sixty-Day......... 52. 80 
Asia Minor Rust- 
| proof. 


Five of the 10 strains which produced the highest yields for the 
two years were pure-line selections of Sixty-Day, 2 were pure-line 
selections of Burt, 1 was a selection from a hybrid of these two 
varieties, 1 was a selection from a hybrid of Danish Island x Asia 
Minor Rustproof, and 1 was a selection from a hybrid of Sixty- 
Day xX Clydesdale. Thus, of these 10 strains, 7 were pure lines 
from Sixty-Day or were selections from hybrids in which that 
variety was a parent, 3 were selections from Burt or from hybrids 
in which Burt was a parent, and only 1 was unrelated to either of 
these varieties. These 10 strains averaged 56.85 bushels to the acre, 
as compared with an average of 45.04 bushels for the 228 strains 
tested. The 25 highest yielding strains averaged 55.07 bushels to 
the acre. Of these 25 strains 15 were selections of Sixty-Day or 
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Burt or from a hybrid of these two varieties, 18 were pure lines of 
Sixty-Day or were selections from hybrids in which that variety 
was a parent, 6 were pure lines from Burt or selections from hybrids 
containing that variety, and only 3 represented neither variety. It 
is apparent, therefore, that Sixty-Day and Burt are valuable varieties 
for central Illinois, a conclusion which is in agreement with varietal 
tests at the Illinois experiment station. 


COMPARISON OF SELECTIONS FROM HYBRIDS AND COMMERCIAL VARIETIES. 


In 1907, 82 selections from commercial varieties exceeded 419 selec- 
tions from hybrids in average yield to the acre by 2.57 bushels, or 
5.59 per cent. In 1908, 69 selections from commercial varieties aver- 
aged 0.07 bushel, or 0.18 per cent more than 378 selections from 
hybrids. In all the 948 tests made in the two years, 151 pure lines 
from commercial varieties averaged 1.56 bushels, or 2.69 per cent 
more than 797 selections from hybrids. Of the 228 strains which 
were tested both years, however, 51 pure lines from commercial 
varieties averaged 0.56 bushel, or 1.24 per cent, less than 177 selec- 
tions of hybrid parentage. Of the 10 highest yielding strains, 7 were 
selections from commercial varieties and 3 were from hybrids, while 
of the 25 highest, 13 were from commercial varieties and 12 from 
hybrids. This slight superiority for the selections from commercial 
varieties over those from hybrids is probably due largely to the fact 
that a large proportion of the former were from two varieties par- 
ticularly suitable to central Illinois, Sixty-Day and Burt, while one 
or both parents of many of the hybrids were varieties not so fully 
adapted to the conditions. | 


TESTS AT THE IOWA AGRICULTURAL EXPERIMENT STATION. 


INTRODUCTION. 


The cooperative investigations for the improvement of the oat crop 
by the Iowa Agricultural Experiment Station and the Bureau of 
Plant Industry were begun in 1903. In the earlier years of the co- 
operation a study was made of the general conditions and methods 
of production. In 1907, 66 of the better strains from the oat nursery 
at McLean, IIl., were secured for testing. When the work at McLean 
was discontinued in 1909, the strains retained from the earlier trials 
at that place, 381 in all, were added to the nursery at Ames, lowa. 


CONDITIONS OF THE TESTS. 


The plats used in all nursery tests at the lowa station have each 
been confined to an area of 30 square feet. Each selection is planted 
in duplicate in rows 15 feet long and 1 foot apart. These rows are 
the unit of the nursery. Each is maintained as a separate plat until 
thrashing time, when the duplicates are united and yields and other 
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data on the grain are taken from the combined product. Figure 1 
shows the method of harvesting the selections, while figure 2 is a view 
of the oat nursery when the harvest was about completed. 

The soil used in the nursery work has varied somewhat, but in 
general may be termed rolling prairie upland. In 1907, 1908, and 
1911 the tests were made on a dark prairie-loam soil. In 1909, 1910, 
and 1912 the fields varied from dark prairie loam to a much lighter 
colored gravelly loam. 

The preceding crop each season except 1910 and 1911 was corn. 
In 1910 the nursery followed the oat varietal plats, while in 1911 it 
followed barley. When the nursery has followed corn the stalks have 
been removed and the land plowed in the fall. When following small 


Fic. 1.—Field of oats, showing the method of harvesting selections when grown in nursery rows. 


grain, it has been necessary to plow in the summer and to cultivate, 
in order to germinate all volunteer grain before seeding time the fol- 
lowing season. 

The climatic conditions have been far from uniform during the 
period covered by the tests reported in this publication. The years 
1907 and 1908 were very wet. In 1909 the yields of all the early 
and medium selections were reduced, because they were blown down 
by a severe wind and rain storm before the grain filled. The 1910 
crop was grown almost entirely from moisture that fell before May 1. 
The 1911 crop was grown under abnormally dry conditions and was 
badly damaged by a hot wind about July 1. The 1912 crop was 
produced under the most favorable conditions of any of the six, with 
the exception that two windstorms lodged many of the selections. 
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THE HIGHEST YIELDING SELECTIONS. 


Of the 64 selections which have been tested at the Iowa station 
for six years, the five with the highest average yield to the acre 
follow: Welcome selection 123-5, 48.5 bushels; selection 50a1—24 
from the hybrid Sixty-Day x Probsteier, 47.8 bushels; and Sixty-Day 
selections 62-II-6-3, 47.2 bushels, and 62-II-19 and 62-II-19-1 
46.5 bushels each. Of the 10 highest yielding strains four are selec- 
tions from Sixty-Day, two from Burt, two from a hybrid of two 
strains of Burt, one from Welcome, and one from the hybrid Sixty- 
Day xX Probsteier. Only three of these 10 selections have been de- 
rived from hybrids. Eight of the 10 highest yielding selections are 
early in maturing, the average date of ripening for the six years being 
before July 15. The highest yield obtained in the 4-year test. is 


* 


Fig. 2.—Oat nursery at the Iowa experiment station when harvesting was almost completed, showing 
the method of protecting the bundles from mixture and from injury. 


that of selection 34a1-12-1-1 from the Burt X Sixty-Day hybrid, 72 
bushels to the acre. This high average is due largely to the ex- 
tremely high yield of this selection in 1912, 117 bushels, while other 
selections from the same hybrid which yielded as well in previous 
years ranged from 60 to 80 bushels. This selection is not yet fixed, 
as it still shows considerable variation in some characters. This may 
explain, in part at least, its high yield. It will be further selected in 
the future. 

Six closely related selections from series 8, Danish Island x Asia 
Minor Rustproof, ranged from 59 to 64 bushels in average yield. 
The highest yield obtained from any selection from a commercial 
variety in this test was 58 bushels from the Welcome selection, 123-5. 
Of the 25 selections which averaged 54 bushels or more in yield for 
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the four years, 7 are from series 34, Burt x Sixty-Day; 9 are from 
series 8, Danish Island x Asia Minor Rustproof; 4 from series 33, 
Burt X Burt; and 1 each from series 3, Golden Giant x Asia Minor 
Rustproof; series 49, Sixty-Day x Clydesdale; series 50, Sixty-Day 
x Probsteier; series 123, Welcome; and series 131, Pringle Progress. 


AVERAGE YIELDS FOR THE VARIOUS SERIES. 


The most valuable hybrid combinations included in the tests at 
the Jowa station are series 3, Golden Giant x Asia Minor Rustproof; 
series 8, Danish Island x Asia Minor Rustproof; series 31, Burt x 
Red Rustproof; series 33, Burt x Burt; series 34, Burt x Sixty-Day; 
and series 44, Asia Minor Rustproof x Garton Tartar King. Among 
the commercial varieties the highest average yields were produced 
by selections from series 63, Burt; series 123, Welcome; series 125, 
Silvermine; series 131, Pringle Progress; and series 165, Sixty-Day. 
The annual and average yields of each series for the four years are 
shown in Table III. 


TasLe III.—Annual and average yields of each series of oat selections grown at the Iowa 
station in a 4-year test, 1909 to 1912, inclusive. 


Number: Yield (bushels per acre). 
Series No. of selec- er eS ee aa a ee 
tions. 1909 isi0 | 1911 | 1912 | Average. 
Hybrids: 

SR oes on, ss Sox a ee a a OS Co 3 62. 00 66. 33 18. 67 63. 33 52. 33 
EW ck ets Te a ie gee 16| 59.94 69. 50 16. 62 70. 62 54.31 
De PN RSET 1S Cp SO REG 1| 49.00 52. 00 5.00 39. 00 36. 00 
Ty (estN eave 2k, BAe RR CUE 20| 47.00 57. 20 12. 85 52. 80 42. 40 
De hanl eancer ates coher 61 ae 8 1| 37.00 62. 00 20. 00 49. 00 42.00 
Sea Ne ese = ee ee 32 37. 22 59. 44 18. 28 43.59 39. 22 
AY ated aN PET 8 RAP ee aie Lendl Be Tae Aa 61. 29 20.57 59.57 47. 43 
SONS amen 2 Lt ee 2 50. 50 45. 50 21.00 49. 50 41.50 
SEINE hes Dae hn emi LAME 10 48. 90 64. 90 18. 90 69. 80 50. 60 
Sa ees Oi rennet 80 2S Raa 27|- 47.26 58. 19 19.59 68. 52 48. 41 
ST ON A Eee a aes IN eee RS ga ae 35. 50 54. 00 7.50 54.50 38. 00 
YANG GAEROP SSL ENS: Sapa rion te 21 35.00 54. 00 7.50 70. 00 42. 00 
Pah Te 28 ean eR REL 3 34. 00 53. 33 16. 33 60. 00 41.00 
r ENS ee SAO A ER Sea RR EB Ie 1 40. 00 65. 00 22. 00 85. 00 53. 00 
EGE Wig er BY cn One aR tee 14 36. 21 59. 79 17.57 64. 93 44.36 
Ua tt iat 4 Dh A, 2h 2 aR aE ee, SE 133 34.56 56. 97 11. 32 61.59 41. 28 
5 Ee teenie ee Lote AS “at eee 34 35. 97 61. 26 14. 23 54.97 | 41.71 
Fliers area eat walt: Ean Te I nme eee 12 27.58 44.75 11. 67 52.17 34. 25 
Potala eee wed. CG EM ues OES BIO | eer een eae meee ice | Bes eet oN (ae ee ae a ee 
INV CTA C sete nent meine ee LVN ae pad la Peles is tele 39. 06 | 58. 13 14. 25 | 59. 43 42. 72 

Commercial varieties: | sae 
ROI oe ie Ot a! eee Bias 17 40. 29 52. 41 92.12| 64.12 | 44. 88 
oul OLD BS Ry ee ape en Sued 183 6 41. 33 69. 50 18.67 62.00 48. 00 
TIC fit Pe a ee WR Sed ie ee 3 36. 33 59. 33 13. 00 46. 67 38. 67 
TT hte RS OR LS CL Se 2 BS 1 40. 00 69. 00 14. 00 52. 00 44.00 
12S me LOE SEs nen) eae ene 1 51.00 90. 00 24. 00 65. 00 58. 00 
LR S80 PEN STAN EAL SSR gn 1 41.00| 77.00 21.00 45. 00 46. 00 
Ap ie SUS ae Sf sen Neal Mere ere a 6 44.00 70. 50 16. 50 45. 50 44.17 
PFU ee See PLE te Rh a eg Stee 6 40. 33 64. 00 24.50 61. 67 47.67 
AGO iid eM ye hie pick eh ee ead oti 25) 8 40. 37 69.50} 20.50 45.12 44.00 
Tr: alk hak SIN Re i aS ih ul SoS. ie 2 41.50 58. 50 19. 50 42.50 40. 50 
PARE MELOUN, ' 5 clenine Fie yeh A AEE SS | 2 45.00 | 54.00 21. 00 48. 50 42.00 
tN De ORAS rate oe AYE | 2 43.00 | 67.00 24. 50 62. 00 50. 00 
BOSRer el Diels aele Berl y Cs oe Ley A | 1 39. 00 50. 00 30. 00 29. 00 37.00 
Breaks ee A ee a Tne ee | 5 38. 60 63. 20 24.20) 55.60 45. 60 
Dota. (oot ee Te ee | ry gy ee th ea Weer tas tt Pe [Sera a eee 
Averagelie lah. see eti okt. ph Eamets! wee | 40. 89 62.46] 20.90] 55.43| 44.92 

SUMMARY 
Ey bridss 22 ot Pe A ore aa | 320 | 39. 06 58. 13 14. 25 59. 43 42.72 
Conimercial varicties: 2.2 eee eel 61 40. 89 62. 46 20. 90 55. 43 44.92 
| IP Se ee ay (ee ee ea ee 
| 
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When a comparison is made of all selections from hybrids with all 
selections from commercial varieties, it is found that the selections 
from commercial varieties exceed in average yield those from hybrids 
in three of the four years. The selections from commercial varieties 
were 1.83 bushels to the acre higher in average yield in 1909, 4.33 
bushels higher in 1910, and 6.65 bushels higher in 1911, while the 
selections from hybrids exceeded in average yield those from com- 
mercial varieties by 4 bushels in 1912. The average yield of all 
selections from commercial varieties for the four years was 2.2 
bushels to the acre higher than that of all selections from hybrids. 
This does not necessarily imply, however, that hybridization is not 
of value in improving oats or other cereals. In this particular case, 
most of the selections from commercial varieties were from Sixty- 
Day, Burt, and Silvermine, varieties which are well adapted to cen- 
tral Iowa conditions. On the other hand, a number of the varieties 
used in making the hybrids were not so suitable for Iowa; hence, 
selections from these hybrids could hardly be expected to yield well. 


TESTS AT THE CORNELL UNIVERSITY AGRICULTURAL EXPERIMENT 
STATION. ! 


INTRODUCTION. 


A series of the selections made by Mr. Norton was furnished to the 
plant-breeding department of Cornell University at Ithaca, N. Y., in 
1907. Field work was begun that year and has been conducted 
continuously since that date. The experiments have been conducted 
so long that the crops have been grown under a wide range of sea- 
sonal climatic conditions. | 


METHODS OF TESTING. 


The tests have all been made in rows about 1 rod long, though 
the exact length of the row has varied from time to time. At pres- 
ent the rows are planted 16 feet in length and 1 foot apart. At the 
time of cutting, 6 inches are cut off each end of the row and dis- 
carded, leaving a 15-foot row on which to base the calculations. 
The ends of each row are cut off so that the effect of the increased 
nutrition at the ends will not enter into the calculations and affect 
the results. By using a 15-foot row and weighing the grain in 
grams the calculated yield in bushels per acre is obtained by multi- 
plying the grams per row by 0.2 (grams per row X 0.2 = bushels per 
acre).2. The seed required for each row is weighed into a separate 
envelope before planting time. All seeding is done by hand, and the 
rows are marked off by hand, using a board 1 foot wide. It has been 


1 The writer desires to acknowledge his indebtedness to Messrs. F. J. Pritchard, E. P. Humbert, and 
C. E. Leighty, who at various times have rendered valuable assistance in making these tests. Dr. Leighty 
also assisted in the preparation of the data for publication. 

2 The factor actually is 0.20006613+. 
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found that short rows can be sown by hand fairly rapidly, very uni- 
formly, and much more accurately than by machine. 

In the beginning of the work only one row of each strain was 
grown, but it was found that the same strain should be replicated in 
as many rows in different parts of the field as is feasible. Beginning 
in 1909, the different strains were replicated several times and have 
been each year since then. After trying different systems it has 
been decided to repeat each variety or strain 10 times, as any less 
number is considered too small. Since the average of all the rows is 
easily obtainable with 10 as a divisor, it makes it all the more desir- 


Fig. 3.—Oat nursery at the Cornell University experiment station, 1912. 


able to use this number. Figure 3 shows the oat nursery at the 
Cornell experiment station in 1912. 

In regard to the use of short rows for the testing of strains, it 
may be said that of all the systems tried this method seems the 
most accurate. This is especially true on soil which is very non- 
uniform. It is not safe to draw conclusions from one plat of a 
variety, as the plat may be very favorably or unfavorably located 
and the results influenced thereby. On this point attention may be 
called to the work of Dr. T. L. Lyon. After comparing the errors 
obtained from rod rows and tenth-acre plats, he concludes: 


1 Lyon, T. L. A comparison of the error in yields of wheat from plats and from single rows in multiple 
series. Proceedings, American Society of Agronomy, v. 2, 1910, p. 38-39, 1911. 
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The advantage from the small plats is not only in point of accuracy, but also in 
the area of land required. Seven one-tenth-acre plats covered an Se of 30,492 
square feet, while 70 of the 17-foot rows (10 rows of each variety) required only 1,190 
square feet. The use of the row method in variety testing is commended bee 
results of this test. 


When the crop is ripe and ready for cutting, each row is cut and 
tagged separately, as shown in figure 4. The rows are then shocked 
together under canvas to dry for thrashing. The thrashing is done 
by means of a machine constructed by Mr. H. W. Teeter, superin- 
tendent of field work in the plant-breeding department. This con- 
sists of a cylinder built into a box lined with galvanized iron. The 


Fic. 4.—Harvesting the 15-foot rows of oats at the Cornell University experiment station. 


box is so constructed that the top and back may be lifted up, allow- 
ing the grain and straw to shake down on a coarse screen placed 
over a receptacle which receives the grain, as shown in figure 5. The 
advantage of lifting the top is that a full view of the interior is pos- 
sible, so that if any kernels remain behind they can be seen and 
brushed out. The cleaning is done by means of a small counter seed 
cleaner. 

Since 1908 every tenth row has been used as a check. All the 
check rows are sown with the same kind of seed, so that a check on 
soil differences may be obtained. The same variety, selection 
50a1—-18—4 from the hybrid Sixty-Day x Probsteier, was used as a 
check from 1908 to 1911, inclusive, but in 1912 a new check, Canada 
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Cluster, was used. This is a standard variety for the State of New 
York. These check rows, however, were not used in computing the 
yields reported herein, which are the actual yields of the various 
strains. 

SOIL CONDITIONS. 

The tests have been made on a soil of the Dunkirk clay-loam 
type, except in 1908, when the planting was made on a gravelly loam. 
In 1910 a duplicate series of tests was also grown on the gravelly 
loam in order to see whether there was any difference in the results 
from the two types of soil. As the experiments have progressed, 
an effort has been made to make the conditions uniform. Ordinary 


Fic. 5.—Side view of the machine used in thrashing rows of oats at the Cornell University experiment 
station. 


cultural conditions were duplicated as nearly as possible; hence, only 
moderate applications of fertilizers were made. 


YIELDS OF GRAIN FROM THE SELECTIONS. 


The selections which produced the highest yields per acre in the 
6-year test were 34a1-11-2 from the hybrid Sixty-Day x Burt, with 
an average yield of 61 bushels; selection 123-5 from the commercial 
variety Welcome, 60.5 bushels; selections 50a1—10 and 50a1—22 from 
the hybrid Sixty-Day x Probsteier, 60.4 and 58.2 bushels, respectively; 
and selection 62-I]-18-1-1 from the commercial variety Sixty-Day, 
57 bushels. Of the selections which exceeded 55 bushels in yield in 
the 6-year test, 4 were from series 34, Sixty-Day x Burt; 4 from 
series 49, Sixty-Day x Clydesdale; 2 from series 50, Sixty-Day x Prob- 
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steier; and 1 each from series 31, Burt x Red Rustproof; 62, Sixty- 
Day; 120, Silvermine; 123, Welcome; 125, Silvermine; and 5938, 
Sixty-Day. 

In 1911 a comparatively small number of the selections was grown, 
but a large proportion of those which were dropped that year were 
again Included in the tests in 1912. Of the selections which were 
grown in the five years, 1907, 1908, 1909, 1910, and 1912, 27 exceeded 
55 bushels in average yield. Of these 27 selections, 10 were from 
series 49, 8 from series 34, 3 from series 50, and 1 each from series 31, 
42, 62, 120, 123, and 5938. 


COMPARISON OF SELECTIONS FROM HYBRIDS AND COMMERCIAL VARIETIES. 


The average yield of all the selections from hybrids tested in 1907 
was 50 bushels per acre, while the yield for all sélections from com- 
mercial varieties was 49.4 bushels per:acre. In 1908 the yield for all 
selections from hybrids was 55 bushels per acre, while that for all 
selections from commercial varieties was 49.3 bushels. In 1909 the 
average yields were 36.5 and 38.9 bushels, respectively; in 1910, 
64.6 and 59.9 bushels; in 1911, 45.9 and 48.7 bushels; and in 1912, 
52.5 and 51.1 bushels. The average for all the selections from hybrids 
tested for the years from 1907 to 1912, inclusive, was 51.3 bushels, 
while that for all selections from commercial varieties was 49.8 
bushels. When the results are taken year by year it Is seen that only 
in the years 1909 and 1911 were the yields of the selections from com- 
mercial varieties greater than the yields of the selections from hybrids. 

The results, although indicating a higher yield for the selections 
from hybrids, do not show enough difference to warrant recommending 
hybridization over straight selection as a means of improvement. 
One advantage of the selections from commercial varieties is that it 
is possible to test a great many of them while one is purifying the 
hybrids from one cross. The purification of hybrids must be con- 
tinued at least to the third generation before comparative tests can 
be made; meantime a great many selections could have been tested. 

A somewhat different set of figures is obtained from the average 
yields of the different series as presented in T able IV. This table 
shows the annual and average yields of each series, without regard 
to the number of selections which were grown, for the years 1907, 
1908, 1909, 1910, and 1912. The results for 1911 are not included, 
because several of the series were not grown that year. The averages 
for the selections from hybrids and from commercial varieties given 
in the summary are obtained from the yields of the different series, 
as shown in the table. For this reason they do not agree exactly 
with the averages in the preceding paragraph, where the individual 
selection, not the series, was the unit. 
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TaBLE 1V.—Annual and average yields of the various series of oats grown at the Cornell 
University station in 1907, 1908, 1909, 1910, and 1912, with the 5-year average for 
each.+ 


Yield (bushels per acre). 


peues Parentage. oS 
1907 1908 | 1909 | 1910 | 1912 | Average. 
| 
SELECTIONS FROM HYBRIDS. 
3 | Golden Giant Asia Minor Rustproof...... 43.3 3Ry il 38.7 67.8 50.1 46.6 
8 | Danish Island x Asia Minor Rustproof...-. | ats 2 Fey 8) 37.2 72. 8 50.8 50. 5 
27 | Garton Tartar KingxClydesdale._.......-. 45.0 40.0 40.1 65. 0 64.9 51.0 
SOs ebuLbX<Cly,desdales eos a0 t- sos ee ier mee 56. 2 49.3 36.2 65.0 50.8 lee 
Sais DULL cRedsRUSt proofs =-2 see eee 42.4 78.7 42.3 65.6 45. 8 55.0 
32,| Bburt<barly Champion... 2-2 225. se 2220 42.5 62.5 42.8 64.7 47.2 52.0 
SOR POULLXCBUTEH Eye. oes eee aaa ew etaan 37.4 62.4 3351 79.7 55. 0 GSEA) 
SAPO ULE NOESY =) ayn oc ee ce oe nee 44.7 66.3 36.7 65.9 44.5 51.6 
SO ELUTE Oly GOSd alee ee aie me ie 48.7 48.7 29.8 59.1 48.2 46.9 
42 | Asia Minor Rustproof x Clydesdale......-.- 45.9 60. 0 36. 2 62.3 55. 0 51.9 
49 Sixty-Day <Clydesdales=--. 2 ee Sait 47.8 38.6 65.3 54.8 53.0 
50s Sixty=Days<eropstetersn. so enero ee 61.8 56.6 38.3 57.7 55. 4 54.0 
51 | Sixty-Day x European Hull-less..........- 51.2 37.5 29.6 RLY 48.6 43.6 
FAW CLAD Ott erence na) ee a 47.4 | 53.5| 36.7| 64.8) 51.6 | 50.8 
SELECTIONS FROM COMMERCIAL VARIETIES. 
(P3:|| Sika nS Py eee ee Gee ee ea eee rane ie, 62.8 41.9 56.9 48.3 DoD 
Ga PB UR eres Sa See is Se en od SP | 44.7 Siao 39.9 65. 2 47.3 50.9 
TL 5t| PEC CGeRVUSUDrOOa tee ee eee ne ns eee 42.5 30.0 36.3 53.4 62.6 44.9 
AValebarly, Champions ssseeeeet sae aan eae rene tee H1S2 18.7 29.6 47.1 41.9 37.7 
MSI ESIVerMmIinesewew Lok ele ame eee DLe2 47.5 39.9 51.4 82.8 54.6 
205 Beene OS SP eset ee coast SSS re a eee 57.5 42.5 48.3 62.7 67.3 55. 7 
TOS aIRVCICOME Hee een oan sine eae ee TR If 67.5 46.8 61.2 69.8 59.8 
HbR POLVCRMVING em asec cede k ee eee ph eae 50.8 40.0 43.6 66. 4 64.7 53. 1 
1310 | Perincleweropresss 255.2 ce eee ene Sie 40.0 35.7 50. 6 56.5 44.1 
TBP SEGA elD en eaten eee a ene ns Tee ened, 58.7| 60.0| 41.9] 56.4] 49.1 53.2 
Sal pbarlyeChampionen cane oe ere ere ee 50.8 BIO 7/ 35.9 42.8 36.9 41.0 
1385 |eeeee COPS Rees ee Be Boao get Eko | Staraoeece tau 61.2 47.5 39.5 48.1 34.8 46.2 
AON GOLGI Cs eis eee Ou A ok Ree etree 47.5 35.0 34.8 34.8 39.1 38. 2 
ORS |b Sb aveal Deas 5 Soe aa oe Nase Sa hee ire Es 60. 0 55.0 56.9 Die, Do. 2 56.9 
Av erape lar. S21 et nae emanate 51.8 | 45.9| 40.8| 53.9] .54.0| 49.3 
SUMMARY. | 
Average of selections: 
OME My DEIGS\2! eee em See es 47.4 53.5 36. 7 64.8 51.6 50.8 
From commercial varieties 2..........- 51.8 45.9 40.8 53.9 54.0 49.3 


1 The results for 1911 are not included, as some of the series were not grown that year. 
2 Averages based on the series as a unit. 

Table IV gives some indication of the relative value at the Cornell 
station of the different hybrids and commercial varieties as stocks 
from which to make selections. The highest average yield for any 
series for the five years was that of series 31, BurtX Red Rustproof, 
55 bushels, due largely to a very heavy yield in 1908. The next 
highest average yield, 54 bushels, was obtained from series 50, Sixty- 
Day X Probsteier, of which from 11 to 13 selections were grown each 
year, whereas only two selections from series 31 were grown. It is 
probable that series 50 is more valuable for New York than series 31; 
in fact, two selections from the former exceeded the best selections 
from the latter in average yield for the five years. Other valuable 
hybrid stocks, as indicated in Table IV, are series 33, Burt x Burt, 
and series 49, Sixty-Day x Clydesdale. Among the individual selec- 
tions, some of the highest yielding ones are included in series 34, 
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Burt X Sixty-Day, but this series includes sufficient strains which are 
low in yield to bring its general average 2.4 bushels below that of 
series 50. 

Of the commercial varieties, the highest averages for the five 
years are shown by series 123, Welcome, 59.8 bushels; 5938, Sixty- 
Day, 56.9 bushels; 120, Silvermine, 55.7 bushels; and 118, Silver- 
mine, 54.6 bushels. Of the varieties included in this test it is probable 
that these three are the most valuable in the vicinity of the Cornell 


station. 
PLACE VARIATION. 


The variation in results and in the relative yields of the different 
strains from year to year has been considerable. This is well shown 
by the yields of the best 10 hybrids and selections for each year. In 
certain years the earlicr strains represented by the Burt and Sixty- 
Day types are the best yielders, while in other years the later types 
represented by the Silvermine or Welcome yield best. This place 
variation operates to make 1-year varietal tests inconclusive. Un- 
usual conditions affecting the results may arise in any season. For 
example, the growing seasons of 1909 and 1910 were both rather hot 
and dry at the time the oats were filling and ripening. Such condi- 
tions favor the Sixty-Day type, since it will withstand more hot, dry 
weather than the later sorts. The seasons of 1911 and 1912 were very 
different from those of 1909 and 1910. The early parts of these sea- 
sons were hot and dry, with the exception of early May, 1912. Most 
of the early-maturing selections ripened under adverse conditions, 
while the coming of rain and cooler weather gave an advantage to the 
later varieties. This is evidenced by the fact that the best yielding 
strains for 1909 and 1910 were early types, represented by the Sixty- 
Day series, while the best yielding strains for 1911 and 1912 were 
later types, represented by the Silvermine series. 


COMPARISON OF THE BEST SELECTIONS WITH COMMERCIAL VARIETIES. 


After the tests had been conducted for two years it seemed desirable 
to compare the yielding capacity of the different strains with some 
commercial varieties. A number of such varieties were brought 
into the test in 1909, but owing to lack of room only a few tests were 
made of each variety. More varieties have been added from time to 
time, so that at present most of the well-known commercial varieties 
are included. It was necessary to reduce the number of commercial 
varieties in 1911, but all of them were put back into the test for 1912. 

Among the commercial varieties which were tested in 1909, 1910, 
and 1912, the highest average yield was obtained from the Lincoln 
variety, 65.1 bushels to the acre. This yield 1s 0.1 bushel higher 
than that of Welcome selection 123-5. In several larger tests con- 
ducted in different parts of the State during 1912, selection 123-5 
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outyielded the Lincoln variety. The two are very close together, 
however, and another year or two will possibly decide which one is 
better adapted to New York conditions. 

When the average yield of the best eight selections for the three 
years is compared with the average yield of the eight unselected vari- 
eties, there is a marked difference in favor of the selections. The 
average yleld of the eight selections is 61.5 bushels per acre, while 
that for the eight commercial varieties is 53.1 bushels per acre. The 
average for the eight new strains is higher than the yield of any one 
variety except the Lincoln. The average weight per bushel of the 
eight selections was 30.31 pounds, while that of the commercial varie- 
ties was 29.75 pounds. 


TESTS AT VARIOUS OTHER EXPERIMENT STATIONS. 
INTRODUCTION. 


At various times from 1907 to 1910, seed of certain of the selections 
from hybrids and commercial varieties discussed in this bulletin was 
sent to a number of the State experiment stations. In addition to 
the data already reported from the Iowa and Cornell University sta- 
tions, where the principal tests were conducted in cooperation with 
the Bureau of Plant Industry, valuable data have been obtained and 
are here reported from the Pennsylvania, Virginia, Ohio, Indiana, 
Kentucky, Tennessee, and Minnesota agricultural experiment sta- 
tions. The results of tests at the Arlington Hepenmentinl Farm in 
Virginia are also included. 


PENNSYLVANIA.! 


Twenty selections which were believed to be adapted to the local 
conditions were sent to the Pennsylvania experiment station in 1910. 
These strains were tested on a Hagerstown clay-loam soil in a good 
state of fertility. In 1910 and 1911 the oats followed potatoes in a 
rotation of potatoes, oats, wheat, and clover and timothy; in 1912 
they were grown in a similar rotation in which corn replaced the 
potatoes. In each of the first two years 160 pounds of acid phos- 
phate to the acre were applied to the oats; in 1912, 320 pounds were 
used. The 20 strains were grown in 1910 in rows 60 feet long and 
142 inches apart, made by sowing from alternate holes in the grain 
drill. In 1911 and 1912, owing to lack of land, only the most prom- 
ising strains were grown. The plats were 139 by 5.5 feet in 1911 
and 150 by 5.5 feet in 1912. The rate of seeding/was 9 pecks to the 
acre. 

The only strain which exceeded the check variety Japan in yield 
for the three years was a selection of the Sixty-Day, 62—I[I—18-—1-1, 


1 These tests were made by Profs. F. D. Gardner and C. F. Noll, to whom acknowledgments are due for 
the results here reported. 
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with an average yield of 60.4 bushels to the acre, 5.32 bushels more 
than was obtained from the Japan. The average yield of straw for 
the years 1911 and 1912, however, was nearly 700 pounds to the acre 
less than that of Japan. As the straw is a valuable part of the crop 
in Pennsylvania, this difference is worthy of consideration. Selec- 
tions 49a1-25-4 (Sixty-Day x Clydesdale) and 132-3-1 (Sixty-Day) 
averaged 53.63 and 53.26 bushels to the acre, respectively. In 1911 
and 1912, several commercial varieties were grown in the same field 
with these selections. The highest yields obtained were 66.8 bushels 
from Joanette and 58.4 bushels from Sixty-Day, as compared with 
59.3 bushels from the Sixty-Day selection 62—II-18-1-1. 


VIRGINIA. 


ARLINGTON EXPERIMENTAL FARM. 


Spring oats are not ordinarily grown in the vicinity of Washington, 
D. C., where the Arlington Experimental Farm is located, as climatic 
and soil conditions usually make early spring planting difficult, and 
early planting is essential to the successful production of the crop. 
On the other hand, fall-sown oats of certain varieties generally sur- | 
vive the winter and produce good yields, maturing before the earliest 
spring-sown varieties. As it is sometimes desirable, however, to sow 
oats in this section in the spring, preliminary tests of more than 200 
of the selections were made in 1908. The plantings were made on 
March 27 in rows 17 feet long and 1 foot apart. Only one row of 
each strain was grown. The season was rather unfavorable to spring 
oats, the highest yield being at the rate of 30 bushels to the acre. 
The following year, 1909, no spring oats were grown. In 1910, 16 
of the strains which appeared to be most promising in 1908 were 
planted in 17-foot rows on March 22. In 1911 and 1912 these strains 
were planted in plats measuring 1 square rod each. The tests which 
have been conducted are altogether too meager to furnish data from 
which conclusions may be drawn. Apparently the most favorable 
strains are the selections of Sixty-Day, the hybrids of Burt and 
Sixty-Day (series 34), and selection 49a1-12 from the hybrid of 
Sixty-Day and Clydesdale. The latter has produced the highest 
average yield. 


VIRGINIA AGRICULTURAL EXPERIMENT STATION.! 


In the spring of 1908, 47 strains of the hybrids and selections were 
sent to the Virginia experiment station at Blacksburg. The fol- 
lowing year 46 additional strains were sent. The tests in 1908 and 
1909 were made in rows 4 rods long and 1 foot apart, those of 1910 in 


1 These tests were made by Profs. Lyman Carrier and T. B. Hutcheson, to whom acknowledgments are 
due for the results here reported. 
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plats of 0.01 acre each and those of 1911 and 1912 in plats of 0.02 acre 
each. Figure 6 shows a portion of the nursery used in the 1908 test. 
Owing to lack of space, the number of strains under test was greatly 
reduced in 1911. Only those which appeared to be most promising, 
as indicated by the 1908 and 1910 tests, were grown in the suc- 
ceeding years. 

Of the strains grown three or more years, the highest average yields 
to the acre were obtained from a pure line of the Sixty-Day oat, 
62-II-6-3, 37.5 bushels; selection 34a1-32 from the hybrid Burt x 
Sixty-Day, 36.98 bushels; and a pure line of Silvermine, 125-3, 35.94 
bushels. Of the commercial varieties grown at this station Silver- 


Fic. 6.—A portion of the oat nursery at the Virginia experiment station in 1908. 


mine leads in yield. None of the three strains just mentioned was 
included in the 1908 tests. Of the nine strains which have been 
grown all four years (1908 and 1910 to 1912), the highest average 
yield, 32.9 bushels, was produced by selection 33a1—4-1 from a hybrid 
of two strains of Burt, though this yield only slightly exceeded those 
of selections 34a1-19—4 and 34a1-25-2 from the hybrid Burt x Sixty- 
Day. Apparently, among the varieties tested the most promising 
for use in producing new strains for southwestérn Virginia are the 
/Silvermine, Sixty-Day, and Burt. Late-maturing selections i in series 
8, 42, and 45 did not compare favorably with the earlier ones in 
series 33 and 34. 


1 The 1909 crop was partially destroyed by a storm just before harvest, and for that reason the results 
for that year have not been used. 
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OHIO. ! 


The tests at the Ohio Agricultural Experiment Station at Wooster 
have been quite extensive. Forty-seven of the selections were sent 
to Prof. C. G. Williams, agronomist, in 1908, and 62 were added to 
the tests the following year. These 109 selections represented the 
various series as follows: Series 8, 7 selections; series 27, 1; series 30, 
5; series 31, 4; series 33, 8; series 34, 11; series 38, 1; series 42, 1; 
series 44, 1; series 48, fie Series 49, 27: series 50, 16: series ale 3: 
series 62, 13; series 63, 3; series 132, 1; series 157, 2 2; and series 165, ile 
The fee tes of Theat sclogsions was made in duplicate in rows 17 
feet long and 1 foot apart. Later tests of the more promising strains 
were made in hundredth-acre plats, a few of the best going finally 
into the regular varietal test in tenth-acre plats. , 

In 1908 four of the 10 highest yielding strains were of series 50, 

Sixty-Day x Probsteier, two were of series 49, Sixty-Day x Clydes- 

_ dale, and two were of series 62, pure lines of Sixty-Day. The high- 
est yield of all, however, 85.08 bushels to the acre, was obtained from 
8c1—5—4, a selection from the hybrid Danish Island x Asia Minor 
Rustproof. Selections 50a1—24 and 50a1—15 from the hybrid Sixty- 
Day X Probsteier yielded 80.02 and 78.13 bushels, respectively. The 
highest yields obtained from pure lines developed at the Ohio station 
from three commercial varieties were as follows: Sixty-Day, 86.54 
bushels; Siberian, 80.51 bushels; and Improved American, 81.2 
bushels. 
_ The highest acre yields produced by the selections from the Office 
of Cereal Investigations in 1909 were obtained from 50a1-15, 83.24 
bushels; 50a1—21, 72.31 bushels; 50a1—24, 69.96 bushels; and 8c1—5—4 
69.96 bushels. The other six high-yielding strains from the 1908 
tests yielded from 60 to 66 bushels each. The yield of 50a1—15, 
83.24 bushels to the acre, was higher than that of any other variety 
tested in hundredth-acre plats in 1909. 

In 1910 four strains from the Office of Cereal Investigations were 
erown in tenth-acre plats and 24 in hundredth-acre plats. The yields 
of the four strains in tenth-acre plats were as follows: 50a1—15, 63.64 
bushels to the acre; 50a1—21, 56.25 bushels; 50a1—24, 74.11 bushels; 
and 8c1—5-4, 77.12 bushels. The only varieties from other sources 
which exceeded 8c1—5—4 in yield were Storm King, 79.3 bushels, and 
a selection from Siberian, 77.86 bushels. The average yields of the 
four strains just mentioned for the three years 1908, 1909, and 1910 
were as follows: 8c1—5—4, 77.4 bushels; 50a1—15, 75 bushels; 50a1—24, 
74.7 bushels; and 50a1—21, 67.6 bushels. Of the 24 strains grown in 
hundredth-acre plats in ae the best yields were produced by 
34a1-11-2-1 and 34a1-11-2-3, 98.44 bushels to the acre each; 


1 These tests were made by Prof. C. G. Williams, to whom acknowledgments are due for the results 
here reported. 
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34a1-12-3, 88.28 bushels; 49a1—25-4, 87 bushels; 34a1—11-2-6, 86.72 
bushels ; 34a1-11—2—4, 85.94 bushels; and 34a1—12-1-1, 83.59 bushels. 

The tests in 1911 and 1912 included only five of the strains, one of 
series 49 and four of series 34, the four strains which were grown on 
tenth-acre plats in 1910 having been lost. The highest average yields 
for the two years were produced by selections 34a1—11-2-3 and 
34a1-11-2-6, 72.72 and 72.45 bushels to the acre, respectively, as 
compared with 75.38 bushels from a selection of Improved American 
made at the Ohio station and 75.18 bushels from a commercial lot 
of Silvermine. It is unfortunate that the strains of series 8 and 50, 
which were so promising in the earlier tests, were necessarily discon- 
tinued, as it is believed that they would have equaled or exceeded 
in yield those of series 34 and 49. From such evidence as is available 
the hybrids among those tested which appear to be of greatest value 
for Ohio are Danish Island x Asia Minor Rustproof, Burt x Sixty- 
Day, Sixty-Day x Clydesdale, and Sixty-Day x Probsteier. 


INDIANA.1 


Fifty-five selections were sent to the Indiana experiment station 
for testing In 1909. As the quantity of seed sent was small, they 
were grown in short rows that year, and no record was taken of 
the yields obtained. The following year all were grown in plats 
of one one-hundred-and-thirty-second of an acre each. Because of 
lack of space 20 strains were discarded after the 1910 harvest and 14 
more after the 1911 harvest. The 1911 and 1912 tests were made in 
plats of one-twentieth of an acre each. The highest average yield 
for the three years, 54.4 bushels to the acre, was produced by selec- 
tion 34a1-11-2-1 from the hybrid Burt x Sixty-Day. This selec. 
tion also produced the heaviest yield of straw. None of the other 
selections from this hybrid were high in yield. Selections 49a2-12, 
Sixty-Day x Clydesdale, and 50al—20-7, Sixty-Day x Probsteier, 
ranked next in yield, with averages of 51.8 and 50.5 bushels, respec- 
tively. The highest yielding selection of Sixty-Day was 62-II-19-1, 
with an average of 48.6 bushels. Of the strains tested, those just 
mentioned appear to be most promising. 


KENTUCKY.?2 


A lot of 33 oat selections was sent to Prof. W. H. Scherffius at the 
Kentucky experiment station by Mr. Norton in 1907. The following 
year 56 selections were added. These were all grown in 1908 and 
1909. After the 1909 harvest the number of selections was reduced 
to 49 by the elimination of those that were low in yield in the tests 


1 The tests at the Indiana station were conducted by Prof. A. T. Wiancko, to whom acknowledgments 
are due for the results here reported. 

2 The writer is indebted to Profs. W. H. Scherffius, George Roberts, and E. J. Kinney for the data pre- 
sented from the Kentucky station. 
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made up to that time. This number was further reduced to 30 after 
the 1910 test. All the tests were made in 17-foot rows. 

The highest average yields for the five years from 1908 to 1912, 
inclusive, have been produced by selections 34a1-19—4 and 34a1—13-3 
from the hybrid Burt x Sixty-Day, 54.4 and 52.1 bushels, respec- 
tively. Other high-yielding selections are 138-5 (Karly Cham- 
pion), 48.3 bushels; 34a1-25-3 (Burt x Sixty-Day), 46.6 bushels; 
62-II-6-3 (Sixty-Day), 45.8 bushels; 34a1-11-3 (Burt x Sixty-Day), 
45.7 bushels; and 34a1-25-2 and 34al-27-4 (Burt x Sixty-Day), 
45.6 bushels. Of the selections grown for six years the highest average 
yields have been produced by selection 138-5 (Karly Champion), 
46.3 bushels; 62-IT-6-3 (Sixty-Day), 43.2 bushels; and 34a1-24 
(Burt x Sixty- Day), 40.8 bushels. 

In 1912 the six selections which produced the highest yields for 
the three years from 1908 to 1910 were grown in twentieth-acre plats 
in comparison with ordinary unselected Burt oats. The yields of 
these selections were as follows: 34al—11-3, 60.6 bushels to the acre; 
34a1-13-3, 56.6 bushels; 138-5, 55.4 bushels; 34a1—12-1, 54.1 bush- 
els; 34a1-19-4, 53.4 bushels; 34a1-24, 53.1 bushels; and Burt, 44 
bushels. From the yields obtained in these tests and in the nursery, 
it seems probable that some of the selections from the hybrid 
Burt < Sixty-Day and from the commercial varieties Karly Champion 
and Sixty-Day will prove of value in Kentucky. 


TENNESSEE! 


Samples of seed of 112 selections were sent to the Tennessee exper- 

iment station in the spring of 1908. This lot was largely composed 
of selections from series 8 (Danish Island x Asia Minor Rustproof), 
series 33 (Burt x Burt), series 34 (Burt x Sixty-Day), and series 42 
(Asia Minor Rustproof x Clydesdale). In 1908 these selections pro- 
duced fairly good yields, but the following year and each year there- 
after the spring-oat crop at the Tennessee station has either been 
destroyed by storms or so badly damaged as the result of them that 
no yields have been reported. Under date of October 19, 1912, 
Prof. C. A. Mooers writes: 

We have had a rather unfortunate outcome to our trials of spring-oat selections. 
The last three years they have almost invariably been blown down and badly lodged 
before reaching maturity, which, of course, causes them to fill out poorly. We con- 
tinued to discard those which were least promising, and this year we planted only 
the following, which seem to be closely related: 


31a1—16-1-5. 34a1-11-2-3. 34a1—11-2-6. 
34a1—-11-1. 34a1—11-2-4. 34a1—13-5. 
34a1—11-2-1. 34a1—11-2-5. 


1The tests at the Tennessee station were made by Prof. C. A. Mooers, to whom acknowledgments are 
due for the results here reported. 
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In the spring of 1908 fifty-three of the oat selections were sent to 
the Minnesota experiment station. These were tested in centgener 
beds from 1908 to 1911, inclusive. In the 1912 test the number of 
selections was reduced to 26 by the elimination of those that had made 
the least favorable showing in previous tests. The highest average 
yield per plant, perhaps the best indicator of the value of a strain 
erown in centgener tests, was obtained from selection 49a2—12 from 
the hybrid Sixty-Day x Clydesdale. The average yield per plant for 
this selection for the five years was 271.4 grams. Other selections 
from this hybrid which exceeded 250 grams in yield were 49a1—25—-4 
and 49a2-14-3. The only other selections which averaged as much 
as 250 grams of grain per plant were selections 50a1—3, 50a1—21, and 
50a1-24 from the hybrid Sixty-Day x Probsteier. Some of the 
selections from the commercial variety Sixty-Day also yielded well. 


SUMMARY. 


The preliminary work in oat breeding was done at the Arlington 
Experimental Farm in Virginia and at McLean, Ill. <A considerable 
number of hybrids were made in 1902, and numerous selections have 
been made from these and from commercial varieties in succeeding 
years. 

The tests of these-selections at McLean, which were continued until 
1908, indicated the superiority of the Sixty-Day and Burt varieties 
and of hybrids between these varieties as material from which to 
select for central Illinois conditions. The selections from the hybrid - 
Danish Island x Asia Minor Rustproof also produced high yields. 

Sixty-four oat selections were tested at the lowa experiment sta- 
tion for the six years from 1907 to 1912, and 381 selections for the four 
years from 1909 to 1912. These tests were made in duplicate in rows 
15 feet long and 1 foot apart. The highest yields in the 6-year test 
were obtained from selections from the Welcome and Sixty-Day 
varieties and from the hybrid Sixty-Day x Probsteier. The highest 
yields in the 4-year test were obtained from selections from the 
hybrids Danish Island x Asia Minor Rustproot and Burt x Sixty- 
Day. The highest average yields for the various series of selections 
from hybrids and commercial varietiesAvere obtained from the hybrids 
Golden Giant x Asia Minor Rustproof, Danish Island x Asia Minor 
Rustproof, and Burt x Sixty-Day, and from the commercial varieties 
Burt, Welcome, Silvermine, and Sixty-Day. 

One hundred and forty-eight selections from hybrids and commer- 
cial varieties of oats have been tested in nursery rows at the Cornell 
University experiment station for one to six years. With the excep- 


1 The tests at the Minnesota station were made under the direction of Prof. A. Boss, to whom acknowl- 
edgments are due for the results here reported. 
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tion of one year, when the selections were grown on a gravelly loam 
soil, the tests have been conducted on a fairly fertile Dunkirk clay 
loam. The highest yields for the six years were obtained from selec- 
tions from hybrids of Sixty-Day x Burt and Sixty-Day x Probsteier 
and from the commercial varieties Welcome and Silvermine. In 
general, the early-maturing strains produced larger yields than the 
medium or late maturing ones. The yields of selections from hybrids 
slightly exceeded the yields of selections from commercial varieties, 
but the difference is practically negligible. Eight selections produced 
an average yield 8.4 bushels to the acre higher than that of eight 
unselected commercial varieties in a 3-year test. The highest average 
yields, 65.1 and 65 bushels, were produced by the commercial variety 
Lincoln and the pure-line selection 123-5 from the Welcome variety, 
respectively. | 

None of the selections tested at the Pennsylvania experiment sta- 
tion appeared to be superior to the better commercial varieties. The 
best yielding selections were those from the Sixty-Day variety and 
from the hybrids Sixty-Day x Clydesdale and Burt x Sixty-Day. 

At the Arlington Experimental Farm, selections from the Sixty-Day 
_ variety and from the hybrids Sixty-Day x Clydesdale and Burt x 
Sixty-Day have produced the highest yields. 

At the Virginia experiment station, the highest yields have been 
obtained from selections from the Sixty-Day and Silvermine varieties 
and from the hybrid Burt x Sixty-Day. 

Selections from the hybrids Sixty-Day x Probsteier, Danish Island 
x Asia Minor Rustproof, Burt x Sixty-Day, and Sixty-Day x 
Clydesdale have produced the largest yields at the Ohio experiment 
station. These yields have been slightly exceeded, however, by those 
of certain selections made at the Ohio station from commercial 
varieties. | 

The selections tested at the Indiana experiment station do not 
appear to be superior to the better commercial varieties which are 
grown there. The best yielding selection was one from the hybrid 
Burt X Sixty-Day. 

At the Kentucky experiment station, selections from the commercial 
varieties Sixty-Day and Early Champion and from the hybrid Burt 
x Sixty-Day appear to be much better than unselected Burt or other 
commercial varieties which have been tested. 

The tests at the Tennessee and Minnesota experiment stations do 
not supply sufficient data on which to base conclusions. 
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